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The s tudy of g i an t  resonances (GR) populated i n  
si (p,pt) si* I 
(p ,p l )  r eac t ions  a t  E = 115 Mev on S i  and 9 2 ~ r  t a r g e t s  
P 
reported e a r l i e r 1  has been completed. The measurements 
covered the  angular  ranges between 10' t o  34' f o r  S i  
and 14' t o  30' f o r  9 2 ~ r  i n  2' s t eps .  The sca t t e r ed  
p a r t i c l e s  were de tec ted  using i n t r i n s i c  germanium de- 
t e c t o r s  i n  a te lescope  conf igura t ion .  The r e so lu t ion  
was 200 keV. Col lec t ive  model DWBA ca l cu l a t i ons  have 
been performed f o r  both t he  low-lying s t a t e s  a s  wel l  a s  
t h e  GR region i n  S i  and 9 2 ~ r .  The proton o p t i c a l  model 
parameters used i n  these  ca l cu l a t i ons  a r e  l i s t e d  i n  
Table I. 
The experimental angular  d i s t r i b u t i o n  d a t a  f o r  S i  
and t h e  DWBA p red ic t i ons  f o r  t h e  var ious  mul t ipoles  a r e  
shown i n  Fig. 1. It is found t h a t  t h i s  reg ion  is wel l  
described by con t r ibu t ions  from L=1,2,3 and 4 mult i-  
poles.  S imi lar  analyses performed f o r  9 2 ~ r  a e  shown 
i n  Fig. 2. I n  t h i s  case,  i n  add i t i on  t o  L=1,2 and 4 
mult ipoles,  an L=O con t r ibu t ion  is  a l s o  requi red  t o  
expla in  t he  da ta .  The percentage energy-weighted sum 
r u l e  (EWSR) s t r eng ths  determined from c o l l e c t i v e  model 
~ 
GR REGION Ep= 115 MeV 
Ex= 15.7 - 24.1 MeV 
--- L = l  
-.- L = 2  
Fi.qure_l. Differential cross section angular distribu- 
t ion for the GR excited i n  the region Ex= 15.7- 24 .1  MeV. 
The respective contributions due to  L=1,2,3 and 4 as 
well as their  sum are shown. 
ca l cu l a t i ons  a r e  given i n  Table 11. 
The fol lowing conclusions emerge from t h e  present  
work : 
1 )  As  expected, t h e  GR region  is  dominated by the  
Giant Quadrupole Resonance (GQR). The EWSR s t r eng ths  
ex t r ac t ed  a r e  genera l ly  i n  good accord wi th  those  
Table I. Proton o p t i c a l  p o t e n t i a l  parameters 
A v~ r W~ 
r. 
vso Wso a~ 
r B a~ I s o s o  a 
Units  a r e  MeV and fm. 
92 Zr (p,p') 9 2 ~ r *  
Ep= 115 MeV 
1 02 -x- L. 0 
-- L =  l 





%'"h** Ex= 5- 10.5 MeV 
measurable L=4 s t r e n g t h  i n  t h e  GR region  cons i s t en t  
with o the r  experimental  da ta2  9 4  and t h e o r e t i c a l  calcu- 
l a t  ions.  5 
A d e t a i l e d  r epo r t  of t h e  p re sen t  work has  been 
prepared f o r  publ ica t ion .  
1 )  P.P. Singh, S. Kai las ,  D.L. F r i e s e l ,  P. Schwandt, 
C.C. Fos ter ,  J. Wiggins, A.D. Bacher, A. Van de r  
Woude, and A.G. Drentje,  IUCF Annual Report (1979). 
2) K. Van de r  Borg, Thesis  (1979), K V I ,  Groningen, 
t h e  Netherlands. 
3) D.H. Youngblood, e t  a l . ,  Phys. Rev. =, 994 (1976). 
4) P. Martin, e t  a l . ,  Nucl. Phys. A315, 291 (1979). 
5) S. Krewald and J. Speth, Phys. L e t t .  z, 295 
(1974). 
Table 11. Deformation parameters and energy-weighted 
sum r u l e  s t r eng ths  
Fiwre 2 .  Measured angular distributions for the Zow- 
lying level  a t  Ex 2 2.35 MeV, Zm energy octupole 
resonance ILEOR) between Ex 2 5-20.5 MeV, and GR be- 
toeen Ex 4 10.5-20 MeV cornpared oith DWBA ca tcub t ions .  
obtained using o the r  p r o j e c t i l e s .  2,3 
2) The Giant Dipole Resonance (GDR) c ros s  s ec t ions  
ca l cu l a t ed  us ing  both t h e  phenomenological i sovector  
p o t e n t i a l  and microscopic o p t i c a l  p o t e n t i a l  agree  
reasonably wel l  with each o the r .  It is found t h a t  t h e  
GDR con t r ibu t ion  (with 50% and 100% s t r eng ths  f o r  S i  
and 9 2 ~ r )  t o  t h e  t o t a l  GR c ros s  s e c t i o n s  is r e l a t i v e l y  
small. 
3) The p re sen t  work has  indica ted  t h e  presence of 
a )  Product of f3 and r ad ius  R obtained from DWBA ana lys i s .  
b) Percent  EWSR us ing  uniform mass d i s t r i b u t i o n .  
E r ro r s  quoted a r e  obtained from f i t t i n g  t h e  measure- 
ments wi th  DWBA ca l cu l a t i ons .  
c )  Low energy octupole resonance. 
